The root of the solution. by unknown
53-
1
- To~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3
-~~~~~~~~~~~~~~~~~~~V
- -~~~~~~~~~~~~~~~~~~~~~~~C
a_~~~~~~~~~~~~~~~~~~~
_I
:;
Digging for answers. Shultz (above left) exam-
ines roots with farm foreman. Women and chil-
dren near Mexico City test ease of gathering
roots (right).
Then, he says, "we can ... see ifkey com-
ponents remain functional and, if so, we
can proceed with alternative inducers of
apoptosis."
The Root of the Solution
For many, the combination of Native
Americans and fire conjures images of
pow-wows around a communal blaze. For
the 60% ofNavajo households that rely on
wood or coal-burning stoves as their source
ofheating and cooking, one reality of that
combination is a variety of respiratory ill-
nesses caused by smoke from leaking
stoves. However, researchers have discov-
ered a solution in the form of an alterna-
tive fuel that burns more slowly than wood
and produces almost no smoke: the root of
the buffalo gourd.
Eugene B. Shultz Jr., a professor of
technology and human affairs at
Washington University in St. Louis,
Missouri, has spent a large part of his
career looking for alternatives to wood as
fuel in dry, deforested lands, primarily
Third World countries. It was while distill-
ing the roots of the buffalo gourd
(Cucurbitafoetidissima) to make ethanol,
not burning them, that Shultz happened
upon them as a source of fuel. Shultz
explains that the person operating the still
had been given too many roots and so
threw them out to rot, expecting to take
them home for compost. The roots did not
rot, the operator reported to Shultz, but
dried in the sun "as hard as wood." The
revelation prompted Shultz to study the
roots as alternatives to wood fuel.
With funding from
Western Regional Bio-
mass Energy Program, a
program of the U.S.
Department of Energy,
two projects were begun
last May: one at Wash-
ington University to test
how the buffalo gourd
root performed as a fuel,
and one at New Mexico
State University to test
whether it could be
grown as a solid fuel
crop.
Results of Shultz's
studies showed that the
roots burn one-third as
fast as wood and produce
ln
almost no smoke. When dried completely in
the sun, the roots contain almost no water, a
necessary component ofsmoke, unlike wood
that retains almost 20% moisture even after
drying. In addition, unlike wood, the roots
contain almost no lignin, the source of by-
products of incomplete combustion includ-
ing carcinogens and respiratory irritants.
These two factors make the roots, native to
New Mexico, a potential solution to a persis-
tent and devastating health threat to the
state's NativeAmerican population; respirato-
ry illnesses such as asthma and interstitial
lung disease make up the third greatest cause
ofdeath among the Navajo. A 1990 study at
the Tuba City (Arizona) Indian Hospital
found that Navajo children under the age of
two living in homes with wood/coal stoves
were five times more likely to develop acute
lower respiratory tract infections than chil-
dren in homes without such heating systems.
Because the Navajo live in a relatively pristine
environment, free from pollution, and
because only 10% ofNavajos smoke, medical
personnel were baffled by the magnitude of
the problem of respiratory illnesses among
the population. Said Louise Able, a physician
with the Indian Health Service, in an article
by theAssociated Press, "When I began look-
ing at it, I realized that the one common fac-
tor was chronic smoke inhalation leading to
chronic respiratory illness . . .
Although the buffalo gourd grows in
relative abundance in the low-lying areas of
New Mexico, the mile-high plateau of
most of the Navajo Nation is too arid to
support the plant. The challenge for
researchers at the New Mexico State
University Research Station was to see if
the plant could be coaxed with irrigation
to grow at that elevation. Researchers
found that, with irrigation, the plant actu-
ally thrives in the climate, and crop yields
exceeded those previously published in the
literature. Although it is difficult to esti-
mate needs because family sizes vary, it
might take as little as one-half to one acre
ofgrowing area to supply a family with all
of their fuel needs. And because the roots
are lightweight, even children can help to
harvest and handle them.
The potential problem with using the
roots as fuels is cost. Although much
healthier than wood or coal, the roots
would have to compete with the free sup-
plies of coal often provided to the Navajo
by companies that mine on Indian land.
"The roots would have to be subsidized,"
says Shultz, "although 'subsidy' may be
considered a bad word in today's political
climate, so we may have to find another
word." According to Shultz, the problem
comes down to the fact that because 57%
of Navajos live below the poverty line,
buying new stoves that don't leak smoke is
out of the question for the majority of
them, so an alternative fuel only makes
sense. "You can solve the problem by buy-
ing them decent stoves or by providing
them with cleaner fuel." Either way, con-
tinues Shultz, the health of the Navajo is
the compelling factor. "These people don't
deserve these illnesses."
Rootfuel studies are also being con-
ducted in Mexico, Brazil, Zimbabwe, and
India. Due to increasing deforestation, it is
estimated that by the year 2000, 2.7 billion
people worldwide will have inadequate
access to wood fuel.
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